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This manual contains maintenance diagrams for the following 
features of the IBM 1130 Computing System: 

Synchronous Communications Adapter 

IBM 2501 Card Reader Adapter 

IBM 1231 Optical Mark Page Reader Adapter 

Use the system diagrams at the engineering level of the 
equipment being serviced when there is a difference between 
the system diagrams and the maintenance diagrams in this 
manual. 
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Diagram 65-10. Synchronize, Start Write, and Write (Objectives and Operation) 

2 ▼ 3 

'Synchronize 1 Objectives - STR 

1 , Transmit contents of idle-sync register repeatedly. 

2 . Block write responses for 1 .25 sec . 

A 3. When write responses are allowed, continue transmitting characters 

from CPU core storage under program control . 

'Synchronize' Operation - STR (64-40) 

1 . Turn on 'synchronize trigger' FF (C3) and 'transmit' FL (D3) and reset 
^, off the 'buffer load' FL (64-60, D7). 

2. Start 1 .25 sec timer (B4) and fire transmit mode start SS (A4). 

3. Start clocks, if not already started (64-20, A4). 

4. Activate 'request to send' line (D5) if not already active. In full 
duplex (4-wire), this occurs when the SCA first becomes busy and is 

g not in diagnostic mode. 

5. After about 200 ms, data set activates 'clear to send', if not already 
active. 'Clear to send' remains active as long as 'request to send' 
remains active. 

6. With TSR empty, at 'Xmit 9", turn on 'character complete' (D6). 
► 7. At 'gated ^V_ r attempt to set 'write response' but cannot (C8). 

8. With buffer empty, at 'gated IT, transfer sync register to TSR 
(64-50, E6). 

9. Repeat steps 6, 7, and 8 until 1 .25 sec timer times out. 

10. Turn on 'transmit timer' latch (C5). Allow write responses until 
C turned off. 

11. At the end of the 'gated 1 1 ' which sets write response the first time, 
turn on 'character phase' FF (64-60, C6). 

12. With the next 'start read write end op', turn off 'synchronize 
trigger' FF, This turns off the 'Xmit timer latch'. 



'Start Write' Objectives - STR 

1 . Transmit contents of idle-sync register once. 

2. Start transmitting characters from CPU core storage under 
program control . 

'Start Write' Operation - STR (64-40) 



Turn on 'transmit' FL (D3), activating transmit mode. Reset 
'buffer load' FL off (64-60, D7). 

Fire transmit mode start SS (A4), activating 'all turn around'. 

Reset controls for other operation, such as 'receive' or 'end op' 
(64-60, B2, C2). Turn off "char phase' FL, but not 'CP Mem" 
FF (64-60, C6). 

In half duplex (2-wire) system, activate 'request to send" (D5). 
In full duplex (4-wire) system, 'request to send' is always active. 

Approximately 200 ms after 'request to send' is activated, data 
set activates 'clear to send', which remains active as long as 
'request to send', is active. 

With TSR empty, at 'Xmit 9', turn on 'character complete' (D6). 

At 'gated 11', set write response (C9), which causes interrupt 
level 1 (64-10, B3). (Character gap check is inhibited because 
'character phase' is off.) 



10. 



12. 
13. 



14. 



15. 



16. 



With buffer empty, at 'gated 11', transfer sync reg to TSR 
(64-50, E6). At end of first 'gated 11', turn on 'character phase' 
(64-60, C6). 

While the one idle-sync character is being transmitted, program 
must load buffer register with next character from CPU core storage, 
to prevent 'character gap' . 

At each 'character complete' set 'write response' and interrupt. 
Check for 'character gap' (64-60, E7). 

While each character is being transmitted, program must load 
buffer register with next character. 

Should 'character gap' occur, load TSR from the idle-sync register. 

When the program recognizes that the last character has been 
transferred to the buffer register, a 'start read' instruction is 
usually given. 

With 'receive' FL on, block 'Xfer sync reg to Xmit ser' 

until 'RCV mode' becomes active (64-60, B4). (In 4-wire STR, 

these transfers are necessary during receive mode.) 

'Character gap' check is set at 'set write response' time when the 
last bit of the last character is in the line position of the TSR, 
'TSR empty' (64-50, C9). 

'Xmit shift tr' becoming active again turns off the 'transmit' FL 
(D3) and activates 'receive mode' (64-60, B4). 



'Synchronize' Objectives - BSC 

1 . Transmit contents of idle-sync register at least twice. 

2 . Block one write response. 

3. When write responses are allowed, continue transmitting characters 
from CPU core storage under program control . 

4. If still transmitting after 1 .25 sec, cause timeout interrupt. 

'Synchronize' Operation - BSC (64-40) 

1-8, Same as 'Synchronize' Operation - STR. 
9. At end of first 'gated 11', turn on 'sync counter' FF (A7). This 

'gated 1 T cannot 'set write response' because 'sync counter' is off. 

10. At each following 'gated 11' set 'write response' (C9). 

11. At the end of the 'gated 11' which sets write response the first time, 
turn on 'character phase' FF (64-60, C6). 

12. Continue transmitting as in steps 10-16 of 'start write' operation - 
STR. 

13. With next 'start read write end op', turn off 'synchronize trigger' 
FF (C3). 

14. If the next instruction does not occur before 1 .25 sec have elapsed, 
turn on 'Xmit timer latch' and set 'timeout' FF (B7) when the 

next 'set write response' occurs, causing an interrupt. 

15. The program can use the interrupt to insert 'sync' characters in the 
transmitted data. 

16. The program can cause a timeout interrupt after 0.35 sec by an 
instruction which turns on the program timer (B4). 

'Start Write' Objectives - BSC 



1 . Transmit contents of idle-sync register twice . 

2 . Start transmitting characters from CPU core storage under program 
control . 

'Start Write' Operation - BSC (64-40) 

1-6. Same as 'Start Write' Operation - STR. 

7. At first 'gated 11', prevent setting 'write response' (C9). With 
buffer empty, transfer idle-sync register to TSR (64-50, D7). 

8. At end of first 'gated IT, turn on 'sync counter' FF (A7). 

9. At second 'gated IT, set 'write response', which causes interrupt 
level 1 (64-10, B3). 

10. At second 'gated 11' again transfer idle-sync reg to TSR. At 
end of this 'gated 11', turn on 'character phase' FF (64-60, C6). 

11. While second idle-sync character is being transmitted, program 
must load buffer with next character from CPU core storage. 

12. Continue as in steps 10-16 of 'Start Write' Operation - STR. 
However, in step 14, the 'Xfer sync reg to Xmit ser' line is 
not reactivated in receive mode (64-50, E6). 



'Write' Objectives - STR or BSC 

1 . Check for overrun . 

2 . Load buffer register with next character from CPU core storage . 

'Write' Operation - STR or BSC (64-50) 

1 . At T4 of CPU E-3 cycle, if 'buffer load' FL is off (64-60, E7), 
reset buffer register (D5). ('Buffer load' off indicates previous 
character has read out, and 'buffer empty' is active. 

2. At T6, if 'buffer load' FL is on, turn on 'check' FF (Overrun). 

3. At T6, if 'buffer load' FL is off, gate 'transfer B register to 
buffer' (D5). 

4. At end of T6, if 'buffer load" FL is off, activate 'buffer set" 
SPD (D4) and turn on 'buffer load' FL (64-60, E6). 

'Write-Modifier 13' Objective - STR or BSC 

Load idle-sync register with a character from CPU core storage. 

'Write-Modifier 13' Operation - STR or BSC (64-50) 

1 . At T4 of CPU E-3 cycle, with 'U bit 13' active, reset idle-sync 
register (C4). 

2. At T6, with 'U bit 13' active, set idle-sync register from B register 
outputs (C4). 
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'Start Read' Objectives - STR 

1 . Recognize one idle-sync character and establish 'character phase". 

2. Starting with first non-idle character, receive following characters 
and set them in buffer register. Idle-sync characters received during 
'character phase' are handled as data characters in SCA. 

'Start Read' Operation - STR (64-60) 

1 . Turn on 'receive' FL (B3). If 'transmit' FL is off, activate 'receive 
mode' immediately. If 'transmit' is on, wait to activate 'receive 
mode 1 when 'transmit' turns off. 

2. Fire receive mode start SS (64-40, M). Activate 'all turn around' . 

3. Reset controls for other operations. Turn off 'character phase' FL, 
but not 'CP memory' FF, if they are on (C6 and A6). 

4. Start receiving and shifting bits through RDR, comparing RDR with 
idle-sync register (64-50, B3, B7). 

5. If 'CP memory' FF is off (not previously in 'character phase', or 
else a timeout occurred during the last 'receive mode'): 

A. With equal idle-sync compare, turn on 'idle character' FL 
at RCV 27 (B6). 

B. With 'idle character' on activate 'set pseudo tag' (A7). 

C. Turn on 'character phase' and 'CP memory' (C6 and A6). 

6. If 'CP memory' FF is on (previously in 'character phase' and no 
timeout occurred during the last 'receive mode'): 

A. With equal idle-sync compare, turn on 'idle character' FL 
at RCV 27 (B6). 

B. Framing was previously completed (tags shifting through RDR). 

C. With equal idle-sync compare and 'idle character' on, turn on 
'character phase' and 'CP memory' at 'tag' time (A7 and C7) . 

7. On receipt of the first non-idle character, at 'tag' time turn off 
■idle character' at RCV 25 (B5). 

8. Activate 'data phase' at RCV tag time (B7). 

9. With 'buffer load' off and RCV 25, reset buffer register (64-50, E3). 

10. At RCV 27, if 'buffer load' is on, set overrun (D8). If 'buffer load' 
off, transfer RDR to buffer register (64-50, E4). 

11. At end of RCV 27, tum on 'buffer load' FL (D8) and 'read response' 
FF (B8), activating 'level 1 interrupt request' . 

12. Continue receiving until 'transmit' or 'end op' instruction turns off 
'receive' FL(B3). 

13. 'End op' fires the 1,0 ms delay SS to maintain 'busy' for the duration 
of the SS (64-40, E4). 



'Start Read' Objectives - BSC 

1 . Recognize two successive idle-sync characters to establish 'character 
phase'. 

2. Starting with first non-idle character, receive following characters 

and set them in buffer register. 

'Start Read' Operation - BSC (64-60) 

1 . Turn on 'receive' FL (B3). If 'transmit' FL is off, activate 'receive 
mode' immediately. If 'transmit' is on, wait to activate 'receive 
mode' when 'transmit' turns off. 

2. Fire receive mode start SS (64-40, A4). Activate 'all turn around' 
and 'reset clock 16 and RCV circuits' (C5) stopping clocks. 

3. Reset controls for other operations. Tum off 'CP memory' FF and 
'character phase' FL (A6 and C6). 

4. On first mark to space transition, turn on "clock gate' FL (64-20, B4) 
restart clocks. Use first transition circuits to ensure no false start 
from noise. (64-30, D4). 

5. Start receiving and shifting bits through RDR, comparing RDR with 
idle-sync register. When idle-sync compare is equal turn on 'idle 
character' FL at RCV 27 (B6). 

6. Activate 'set pseudo tag' (A7). Framing is complete. 

7. If idle-sync compare is equal at the next RCV tag, turn on 'character 
phase' and 'CP memory" at RCV 25 (C6 and A6). 

8. If idle-sync compare is not equal at the next RCV tag turn off 'idle 
character' FL at RCV 25 (B5). Do not turn on 'character phase' and 
'CP memory'. 

9. Continue comparison until idle-sync compare is equal when 'idle 
character' FL is on. Then turn on 'character phase' and 'CP memory' 
at RCV 25. 

10. Continue receive operation as in steps 7-13 of STR. 



'Read' Objectives - STR or BSC 

I . Check for character gap . 

2. Transfer a received character from the buffer register to CPU core 
storage . 

'Read' Operation - STR or BSC (64-60) 



1. During CPU E-3 cycle, transfer buffer to B register (64-50, E5). 

2. At T6, if the 'buffer load' FL is off during 'character phase', 
activate 'character gap' and turn on 'check' FF (E7). 

3. At the end of T6, tum off "buffer load' FL (E6). 



Diagram 65-20. Start Read and Read (Objectives and Operation) 
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Diagram 65-30. Start Read (Part 1) and End Operation 
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Diagram 65-40. Start Read (Part 2) and Read 
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Diagram 65-50. Synchronize, Start Write, and Write 
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Register FL's. 

FR511 A4 



Addressing 
XIO IOCC 
Control Werd. 



Addressing 
XIO IOCC 
Address Word 



Turn off Word 
Count Register 
FL's 
FR511 C4 



Turn off CR 
Address Register 
FL's 
FR5U E5 



Turn on Read 
Request FF . 

FR512A3 



J 



Bring Up Load 
Address SPD 
Line. 
FR511 E4 



Set Up for 
First Cycle 
Steal Cycle. 



Turn on Cycle 
Steal Request 
FF. 
FR512A7 



Tum on 1st 
Cycle Steal FF . 
FR512B7 



T7 



Set CR Address 
Register from the 
B Register 
FR511 E5 



'Set the Address 
Word Data into 

the CR Address 
Register. 



Bring Up Cycle 
Steal Level 3 
Line . 
CPU 



X6 




Increment the CR 
Address Register 
Plus One on Fall 
of X6 

FR511 E5 



T 



Turn off CR 
Register FL's 

FR511 A4 



Turn off the 
Cycle Steal 

Request FF . 
FR512 A7 



X7 



Set Word Count 
Register from B 
Register. 
FR511 D4 



'1st Cycle StecP 

, Cycle-Addressina \ 

Word Count Word! 

((Complement of 

Columns to be 

Read) 



Turn off 1st 
Cycle Steal 

FF. 
FR512 B7 



K First Cycle 
Steal Cycle Ends} 
CPU Returns to 
Main Line 
Program . 



Bring Up Execute 
Command Line 
FR501 A6. 



Reader 

Operation 

Starts. 



Turn on the 
Motor FL. 
FR501 A5 



Pick the Motor 
Hold Relay. 
FR501 B7 



'Motor Hold 

Relay Drops 15 

Sec. After Fall ofj 

^Execute Command/ 



Pick the 
Motor Relay. 
FR501 A7 




Tum on Feed 
Allow FL. 

FR501 A7 




Turn on Feed 
Cycle FL. 

FR501 B7 



Feed A Card 
from Hopper to 
Preread . 



Energize 
Hopper Magnet , 
FR501 A7 



Energize Read 
Select Magnet. 
FR501 B7 



Feed A Card 
from Preread 
Through Read 
Station . 




Turn off Feed 
Allow FL. 

FR501 A7 



De-Energize the 
Hopper and Read 
Select Magnets. 
FR501 A7 



Card Under 
Mechanical 
Control of 

2501 Feed. 




FR412 
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n 



X6 



Turn off CR 
Register FL'j 

FR511 B4 



Increment Word 
Word Count 
Register. 

FR511 D4 



X7 



500 us Record 
Emitter Single 
Shot Times . 
FR512E3 



Increment CR 
Address Register 
on Foil of X6 
FR511 E4 



'2501 Writes 60 
Pulses on Column) 
Emitter Drum, 
Timed with the 

w Card . 



Turn on Allow 
Column Emitter FL 
& Erase Check FL 
FR512 E3 



Yes 



Block Read 
Error Trigger 

FR511 C5 




VCard has Moved 
to the Point That\ 
a Column is Over 
i the Read Cells 



Block Cycle 

Steal Requests, 

FR512A6 




All the Columns 
Asked for by the 
Operation have 
Been Read 



Set Data from 
Read Cells in to 
CR Register. 
FR511 A4 



Continue Card 

Feed. 




No 



Feed 



Yes 



CB2? ^ 
s v N FR501 E2 .X^ 










Turn off Feed 
Cycle FL and 
Erase 2501 Emitter 
FR501 B7and 
FR512D7 





Error Sample 
Single Shot 
Times . 
FR511 B5 



FR411 
~E2~ 




Last Card 





T6 



Turn on the 
Cycle Steal 
Request FF . 
FR512A7 



Bring Up 2501 
Feed CB 2 and 
Full Word Count 
Line. FR401 A7 




End Program 
Load Operation 



Turn off the 
Ready FL. 

FR501 C6 



Set Read Error FL 
if Read Cell and 
CR Register 

Outputs are Not 
Equal. FR511 B5 




Checks the 
Read Cells 
and Card 

Feeding. 



Block New Read' 
Operation Until 
Start Key is 
. Pressed . 



Block Read 
Request Turn on 

FR512A2 



Bring Up the 
Cycle Steal 
Level 3 Line. 
CPU 



Turn off Read 
Request FF . 

FR512A3 



Turn off Allow 
Column Emitter 
FL. 
FR512E3 



Xl ° 
'Sense Device"* 

Command? 
.JR511A2 



Yes 



Turn off 1st 
Cycle Steal 
FFatX7 
FR512B7 



Turn on End 
Operation FF , 

FR512C3 



No 




Program Load? 



Yes 



Bring Up 
Interrupt Request 
Level 4 Line. 
FR512C3 




.he CPU Services^ 
the Interrupt with 
Sense ILSW and 
Sense DSW 
Commands. 



Bring Up CR 
Read Gate . 

FR512C7 



KSet CR Register 
Data in to the 
B Register 




Set Bit 15 In the 
B Register 

FR511 B2 



Set Bits 3 and 
15 in the B 
Register. 
FR511 B2 



No 



Start 
_ r <ey Pressed 
,-pnd Card in PreretKl 
^FLon?FR501 " 

«£2^ 



Yes 



Turn on the 
Start FL. 

FR501 C3 



FeedCB3. 
Generate 500us 
Erase Error Check 
Delay. 
FR512 D4 



Last Card Fed 
and Read . 
End of Deck. 



No 



Hopper 



Yes 




Yes 



Emitter 
Erased 



Set Column 
Emitter Check 
FL and Reset 
Ready FL 





i 


r 


"^\FR501 D2^ 


















Turn on the 






Turn on the 




Ready FL. 






Last Card FF . 




FR501 Co 






FR501 


D5 








h 










FR41 


1 
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Pick Motor 
Relay and 
Start Motor in 

the 2501 . 
FR501A7 



Energize 
Read Select 
Magnet. 
FR501 B7 



/The Card Con- 
tinues to Feed 
[Under Mechanical! 
\ Control to the 

\Preread Station/ 



Run In 



▼ 
NPRO 



Place Cards 

in Hopper 
FR 501 D2 



No Cards In 
the Hopper and 
A Card In the 
Pre read Station 




Turn On the 
Start FL. 
FR501 C3 



Press the 
NPRO Key. 

FR501 D2 



Bring Up the 

Execute 

Command Line 
FR501 B6 



(Reset Lines 
Drop When 
NPRO Key is 
Released. 



Bring Up the 
NPRO and CR 
Reset Lines. 
FR501 B3 



Turn On the 

NPROFL. 

FR501 D3 



Turn On the 
Motor FL. 
FR501 A5 




Yes 



Pick the 
Motor Hold 
Relay 
FR501B7 



Turn Off the 
NPRO 

Interlock FL. 
FR501 D3 



Bring Up the 
Execute 
Command Line, 

FR501 B6 




Drop the 
Motor Hold 
Relay. 

FR501 B7 



Turn On the 
Feed Allow 

FR501 A7 



Tum Off the 
Motor FL. 
FR501 A5 




Drop Motor 
Relay. 
FR501 A7 



Pick the 
Motor Hold 
Relay. 
FR501 B7 



Turn On the 
Motor FL. 

FR501 A5 



Pick Motor 
Relay and 
Start Motor In 
the 2501 . 
FR501 A7 




Turn On the 
Feed Allow 
FL. 
FR501 A7 



Turn On the 
Feed Cycle 
FL. 

FR501B7 




Energize 
Hopper 
Magnet . 
FR501 A7 




Feed A Card 
From the 
Hopper to the 
Preread 
Station 



Turn On the 
Feed Cycle 
FL, 
FR501 B7 




Yes 



Turn Off the 
Feed Allow 
FL. 
FR501 A7 



De-Energize 
;the Hopper and 
Read Select 
Magnets . 
FR501 A7 



'Feedthe 
'Card From the! 

Preread 
I Station to the , 

^Stacker 



Energize the 

Read Select 

Magnet. 
FR5D1 B7 



J- 



Turn Off 

NPRO 

Interlock 



Turn Off the 
Feed Cycle 
FL. 
FR50I B7 



Turn On the 
Feed Allow 
FL. 
FR501 A7 





Turn On the 
Card In Pre- 
read FL. 
FR501 C5 



/Card is in the 
/Preread Station 
and the 2501 
IReady for a 
\Command 





Turn Off the 
Feed Allow 
FL. 
FR50I A7 



Turn Off the 
Feed Allow 
FL. 
FR501 A7 



Turn Off the 
Start FL. 

FR501 C3 



'The Card Con> 
fttnues to Feed 
[UnderMecnanl- 
\ca I Control to 

vthe Stacker. 



Turn Off the 
NPROFL. 

FR501 D3 



De -Energize 
the Read 
Select Magnet. 
FR501 B7 



Drop the 
Execute 
Command Line, 
FR501 B6 
1 



Motor 



No 





\FR501 kl^s^~ 


Turn O 


ff the 




Motor F L . 




FR501 A5 






Turn Off the 
Feed Cycle 
FL. 
FR501 B7 



I 



Drop the 
Motor Relay. 
FR501 A7 



'Operation 
is Complete . 
, Card is in Pre- J 
vread Station 



Turn Off the 
Motor FL. 

FR501 A5 



Drop the 
Motor Relay 
and Stop the 
Motor in the 
250I.FR501 A7 




Drop the 
Motor Hold 
Relay. 
FR501 B7 
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^, Stacker j 

|<>-*'°_Stacker| 



Full , 
Cover Cover 1 

]' Mot or Hold 
O-*"^ Switch 
O 
Hold 
Relay 

Stop 



fe? 



Stop 



Key Key 



-I,. Start 



Start 
Key 



-€> 



Card 



Lever 



NPRO 



-Kl^ 



Key 

Hopper 



NPRO 
Key 



Ft 



Hopper 
Empty 



Switch 



OR 
FR111 



▼ 
Motor 



Combined Attention 



(E5) \- 



CR Feed Check 



(CP U) Power on Reset 



Hopper Empty 



G 



OR 



FR141 



Start Inhibit 



"J (Do) 



CR Feed Check 



Not Hold Switch 



(B5) Not CR Cycle Run 



(C7) Not Ready FL 



OR 



FL 1. 



FR131 



5 

Motor Relay 



500 i 



Motor FL 



CR Motor Ready 



TD 

FR131 



L N 



NPRO Key 



(A5) Not CR Motor Ready 



(C5) Card In Q 
Preread FL 



Not 
Hooper 



Em & 



OR J 



rc 



OR 
FR141 



CR Reset 



NPRO Reset 



Not NPRO Interlock 



-?(E2) 



Not Start Inh. 



Start 



eed CB 3 



( C7) Ready FL 



Start Inh. 



I-Nh 

L_ 



Feed CB I 



~l 



SH 



Feed t 

cTn 



Feed CB 2 



§> 



Feed 



CB2 



Feed CB 3 



SH 



Feed 



CB3 



250) 



(Bo) J- 



OR 



FL 
FR131 



Start FL 



Start FL 



(FR512A4) 



N 



Feed Cycle FL 



NPRO Interlock 



NPRO Key 



H3i 



FL 



FR141 



Not NPRO 



Interlock 
NPRO 



Not Start Inh 
Start Inh . ~ 



Hopper Empty 



(E2) Feed CB I 



Feed Cycle FL 



OR 



FL 



FR131 



NPRO 



FL 



(A3, D6) 

Feed Cycle FL 



Hopper 



j , Not Hopper Empty 



(B3) CR Reset 



(E2) Feed CB 3 



OR 



FL 



FR161 



Hopper F L 



(E2) Feed CB 2 



Hopper FL 



(C7) Ready FL 



(250 1) Any CR Read Cell Dark 



(FR512E5) Write Check FL 



OR_l 



r N 



- FR151 



Cycle 



End 



Not CR Motor Ready 



Start FL 



-r\B2) 



( E2) Not Hopper Empty 

.Not Card In Preread FL 



N 



Not Card Level 



Card In Preread 

Card In 



(B3) CR Reset 



(FR512E5) Write Check FL 



Cord Lever 



Any CR Read Cell Dark 



(2501) 



OR 



FL 



FR161 



Preread FL 



NPRO FL 



Run 

.In (D4) 



( FR512A4) Read Reg, or P~ 



X 



Execute Command 



OR 



<A7)J. 



Feed Allow 



(FR512C3) Rst Last Cd FL 



(B3)J. 



Not CR Reset 



OR 



FL 



FR231 



Last CD Ind 



(FR511A2) 



Card In Preread FL 



Last Card 



( D2) Hopper Empty 
Start FL 



(CPU) DC ResTT 



-u- 



(A6) Run In 



OR 



FF 



FR231 



CR Last 



Card 



-?(C2) 



-?(E2) 



OR 
JFR151 



CR Cycle Run 



•(A4, 
E6) 



(E2) Feed CB 3 



(FR5I2D5) Erase Check FL 



(FR51 2D4) Erase Check Delay 



(FR512E4) CR Column Emitter 



Lrn 



(F R5 1 2E5) Wr ite Check FL 



Hopper Feed Check 



(C5) Not Card in Preread FL 



(E2) Feed CB 2 



(B3) NPRO Reset 



FL 



FR141 



Hopper Feed Check FL 



(E2) Feed CB 2 



A -J™ 



Column Emitter Check 

Column Emitter 



OR FL 



(B3) CR Reset 



FRI41 



Check FL 



Read Feed Check 



(2501) Any CR Read Cell Dark 



2501 Attachment 



(B3) CR Reset 



FL 



FR141 



Read Feed 



Check FL 



OR 



r FR141 



Not Feed Cycle FL 



(E2) Feed CB 2 



(E2) Feed CB 1 



Feed Allow 



(CPU) Power on Reset 



Feed CB 3 



A J 



FL 



FR151 , 



Feed Allow 



Execute Command 



Feed Allow FL 



Execute Command 



-f(C4) 



Hopper 



Magnet 
Feed 



Solenoids 



(CP U) Power on Reset 
Cycle End 



a 



Not Feed Allow 



Feed CB 3 



if 



Feed Cyc 



OR 



z£jT\ 



FL 



FR151 



Feed 



Cycle FL 



#D2) 



Start FL 



Ready 



Card In Preread 



(CPU ) Power on Reset 



(B2) Stop Key 

CR Error (CR Feed Check) p 



(A3) Combined Attention 



Card In Prereod FL 



Feed Cycle FL 



(E2 ) CB 1 



CR Last Card 



Not CR Last Card 



(D2) 



Hopper Empty 



OR J 



FR 
171 



OR 



FL 



FR171 



Ready FL » 
(B4,C2) ' 

Not Ready FL 



(A4) 



Not Card In Preread FL 



Hopper Empty 



CR Meter 



(A2) 



(B5) CR Cycle Run 



H 



CR Feed Check 



(B3) CR Reset 



FL 



FR131 



Read Error FF 



(FR511B5) 



OR 
FR231 



CR 



(CPU) CPU Run 



CR Meter Go| 



Error 



Motor 
Coil -I 



Coi 
TieTay 
Buck 



Jl 



Coil - 



Latch 
Magnet 



Coil 



Coil 

Inject 

Pressure 

Roll 



Motor 



Coil - 



Hold 
Relay 

(Drop 15 Sec. 
After Pick) 



Meter 



M 



Motor 



2501 



Diagram FR501. 2501 Start-Run 



Diagram FR 511. 2501 Read (Part 1 of 2) 



DSW-ILSW Data Gates 









(CPU) Interrupt Level 4 


A 


CR ILSW Bit 3 


(FR512C3) End Operation Response pp-^i 










(B5) CR Error 










(CPU) XIO Sense Device 




CR DSW Bit 2 


(CPU) Area 9 












(FR5dlC5) Last Card Ind. 












h A 


CR DSW Bit 3 _ 


i >-- 












A 
- FR351 


CR DSW Bit 4 


1 1 — 




/cdci^o! Read Request (Busy) 












f A 
. FR361 


CR DSW Bit 14 


1 1 — 




CR Busy or Not 










(rrwlAA4) Ready 


" A 

FR361 


CR DSW Bit 15 _ 







(2501) Read Bit 12 



CR Register 
(Positions 12,11,0-—°) 



Read Data Gates 



(2501) Read Bit 11 



(2501) Col. Emitter 



SS 
FR231 



CR Read Reg. Load 



(2501) Read Bit B r 



(CPU) Level 3 Data Gate 



(Cycle Steal Level 3) 
(CPU) X6 



(2501) Read Bit 9 



(E3) WCandAddr. Reset 



OR 
FR231 



Reset Read Reg . 



(CPU) xo 



( CPU) Program Load 



(FR512) 1st Cycle Steal FF 



( CPU) Not Program Load 
X6 Level 3 



OR 



SS 



FR301 



Not Rd Error f 



FF 



FR201 



FF 



CR Read Reg. Bit 12 



Read Bit 12 



CR Read Reg. Bit 11 



Read Bit 11 



OE 

FR201 



OE 



Not Equal Compare Bit 1 2 



CR Read Reg. Bit 12 



Not Equal Compare 



Bit 11 



FF 



FF 



FR221 



CR Read Reg.. Bit 8 



Read Bit 8 



CR Read Reg Bit 9 



Read Bit 9 



OE 



OE 
FR221 



Not Equal 



Compare Bit 8 
Not Equal Compare 



Bit 9 



OR 



CR Error Sample 



(FR512A4) Read Reg. or Pgm. Load 



SPD 



(2501) Not Col. Emitter 
(CPU) DC Reset 



-\H 



SS 
FR231 



(FR512A6) 



Read Error 



(FR501D3) NPRO FL 



Load Word Counter SPD 



Not WC Bit 9 



NotWC Bit 10 



(CPU) B Bit 8 



(CPU) Program Load 



(CPU) B Bit 11 



OR 



_r 



OR 
FR301 



Word Count Load Bit 9 



WC Bit 9 



Word Count Load Bit 1 1, ^H" 



«,l- 



(To Bit 10)~ Z£ 

NotWC Bit 15 



X6 Level 3 



(CPU) Program Load 



B 15 



HI— 
Hi 



(CPU) Not Program Load 



t 



( FR512B7) Not 1st Cycle Steal FF 



OR 



WC Bit 15 



Word Count Req.lnc. t ji 



CR Word Count Register 
(Positions 9— —15) y/Q Bit 9 



OR 



FL 



FR231 



(FR50IE6) CR Feed 



OR 



CR Error 



-(FR501E6 &A2) 



Check 



Not Full Word 



_ Tor 

A —I P ' 



WC and Addr. Reset 



A _T 



A — ' 



FR301 



(CP U) XIO Start Read 



(CP U) Area 9 



(FR512A4) Not CR Busy or Not Ready 



A 
FR171 



CR Read Initiate 



(CPU) T4 



(CPU) DC Reset 



OR 
,_|FR301 



WC and Addr. Reset 



OR 



FF 



WC Bit 10 



WCBit 11 



WCBit 12 



WC Bit 13 



WC Bit 14 



OR 



OR 



FF 



FR311 



WCBit 15 



Count 



Full Word Count 



CR Read Reg. Bit 11 



CR Read Reg. Bit 



CR Read Reg . Bit 1 



CR Read Reg. Bit 2 



CR Read Reg. Bit 3 



CR Read Reg . Bit 4 



CR Read Reg. Bit 5 



CR Read Reg. Bit 6 



(CPU) Not Program Load 



CR Read Reg. Bit 7 



CR Read Reg. Bit 8 



CR Read Reg. Bit 9 



.(FR512A6) 



(CPU) Level 3 Data Gate 



(FR501E2) FeedCB2 



(Cycle Steal Level 3) 
2501 Feed CB2-Full Word Ct. 



(CPU) Program Load 



A 
FR351 



A 
FR351 



A 
FR361 



A 
FR361 



(CPU) B Bit 1 



CR Address Register 
(15 Positions) 



CR Data Bit 



CR Data Bit 1 



CR Data Bit 2 



CR Data Bit 3 



CR Data Bit 4 



CR Data Bit 5 



CR Data Bit 6 



CR Data Bit 7 



CR Data Bit 8 



CR Data Bit 9 



CR Data Bit 10 



CR Data Bit 11 



CR Data Bit 12 



CR Data Bit 13 



CR Data Bit 14 



CR Data Bit 15 



CR Read Initiate 



( CPUU6 || 



SS 
FR301 



Load Addr. SPD 



Not CR Addr. Bit 1 



Not CR Addr. Bit 2 



CR Addr. Bit 1 



"Ih 



OR 



(CPU) Level 3 Data Gale 



(Cycle Steal Level 3) 
(CPU) X6 (Fall of X6) 



A 
FR301 



Inc. CR Addr. 



(CPU) B Bit 15 



CR Addr. Bit 15 



\\- 



H> 



WC and Addr . Reset 



OR 



FF 



CR Addr. Bit 1 



CR Addr. Bit 1 



CR Address Gates 
(Positions 1 — —15) 



(CPU) CS Level 3 



CR Addr. Bit 15 



OR 



OR 



CR Addr 



FF 



FR321 



A 
FR371 



CR Addr. 1 



A 
FR381 



CR Addr. 15 . 



Cycle 

Steal 

Core 

Storage 

Addressing 

Circuits 



Bit 15 



I 



(CPU) T6_ 
(CPU) Area? 



(CPU) XIO Start Read 



r N 



Not CR Busy or Not Ready 



J R ead Reques t Read Requejt 



(CPU) DC Reset 



(FR501B7) Not Feed Cycle FL | h JOR 
(CB 2) 



FF 



FR171 



(CPU) 



-(FR511A2) 



(CPU) Program 



OR 



,_ FR171 



Read Req. or Program Load 



(FR501C31 Start FL 



Load 



I— (FR501E6-B5) 
(FR511B4) 

(FR501C7) Not Ready FL 



OR 
FR171 



CR Busy or Not Ready 



Not Program Load 



Not Read Reg. 



End Operation 



(CPU) Area 9 



(CPU)XIO Sense Reset 15 



c 



■— A 

4M- 



~S* 



(CPU) DC Reset 



FF 



FR341 



End Operation Response (FR511A2) 



Int. Reg. Lvl. 4 (CPU) 



RstLastCdFL(FR501C4) 



5ms 



(FR501, E2)FeedCB3 



SS 



N 



Record Emitter 



(FR501C2) Card Lever 

(2501) Any CR Read Cell Dark" 



500 us 



_ SS 



(FR501, E2) FeedCBl 



Allow 
Column 
Emitter 



(FR501B3) CR Reset 



(FR501B7) Not Feed Cycle FL 

(2501) Not Any CR Read Cell Dork 




OR 



FL 



FR161 



Allow Col. Emt.FL 



(2501 ) Not Block Read Emt. 



(2501) Read Emitter 



_ FR161 



(FR501B7) Feed Cycle FL 



(FR511E5) 
(FR511D5) 
(FR511B5) 
(CPU) 

(CPU) 
(FR501B3) 



Load Addr. SPD 



Not Full Word Count 



CR Error Sp„ 



-u- 



CS Level 3 



X6 



CR Reset 



(CPU) 



HH 



Cycle 
Ste I Request CS Reg. Level 3 ( CPU) 



J>R 



-§j 



FF 



FR301 



Load Addr. SPD 



Program Load 



1«* Cycle Steal 1st Cycle Steal FF (FR511C3) 



CR Reset 



CS Level 3 



(CPU) 



NotX6 



JjR 



#• 



lOR 



J 



FF 



FR301 



Program Load 



Not 1st Cycle Steal FF 



Read Req„ 



Erase Check Delay (FR504, E4) 



E rase Chec k Erase check FL ( FR50 l, E4) 



(FR501E2) Feed CB 2 



OR 



FL 



FR161 



(FR501E2) Feed CB 3 



CR Col . Emitter (FR501C5) Card In Preread FL 



(FR501E2) F eed CB 1 



Write Check Write Check FL (FR501E4-B4-C4) 



(FR501B3) CR Reset 



FL 



FR261 



OR 
FR301 



CR Read Gate (CPU) 



OR 
FR161 



Erase Emitter (2501) 



g 
a 



Diagram FR512. 2501 Read (Part 2 of 2) 



Diagram 83-10. 1231 Data Flow and Control 



AREA 8 

XI CONTROL 

U REG 13 



U REG 8 
U REG 1^ 

SENSE 6 B REG. 
BIT 7 



PAGE 
READER 
FUNCTION 
CONTROLS 
FD 301 



SELECT DOCUMENT 



I/O DISCONNECT 



RST AUTO SELECT 



FEED 
FD301 



1231 

PROGRAMMED 
CONTROL 



OMPR READY 



1231 

OPTICAL 
MARK 
PAGE 
READER 



DELAY LINE DATA 



BUFFER / OR 
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